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Supplementary Table 2. Case Demographics for subjects with major depressive disorder (MDD).
AAm, African American; C, Caucasian; CO, carbon monoxide; CVD, cardiovascular disease; ETOH, ethanol; F, female; Hx, history of alcohol abuse but not currently active; M, male; ND, no psychotropic medication detected; OD, drug overdose; PMI, postmortem interval (hours); SIGSW, self-inflicted gunshot wound; 1 Psychotrophic prescriptions within last month; 2 MDD in remission; 3 prescriptions for six days prior to death; *, samples present only in array sets for the dentate gyrus; **, samples present only in array sets for CA1.
Supplementary Table 3. Microarray-derived expression levels for 23 different dual specificity phoshpatase (DUSP) genes in the dentate gyrus (DG) and CA1 hippocampal
subregions of MDD subjects' brains. Note that DUSP1 (MKP-1) is the only DUSP with significant upregulation in both DG and CA1.
disorder (MDD) and matched controls -second cohort of postmortem samples used for in situ hybridization analysis.
AAm, African American; C, Caucasian; CVD, cardiovascular disease; ETOH, ethanol; F, female; M, male; ND, no psychotropic medication detected; OD, drug overdose; PMI, postmortem interval (hours); SIGSW, self-inflicted gunshot wound; 1 Psychotrophic prescriptions within last month; 2 MDD in partial remission.
Supplementary Table 5 . Gene promoter analysis. Table illustrating CREB conserved promoter elements in MAPK pathway-related genes.
Supplementary Table 6. Daily schedule for the chronic unpredictable stress (CUS)
paradigm in both rats (a) and mice (b) . Shown are the types, duration and a total number (#) of times that each stressor was applied during the entire timecourse.
Supplementary Figure 1. Influence of Mkp-1 over-expression on behavior in rodent models of depression. a) Compared to rAAV-GFP controls, animals infused with rAAV-
Mkp-1 displayed an increased immobility during a 15 minute forced swim test (FST).
Data are shown as the time (s) spent immobile during each 5 min increment as well as 15 min total. b) Infusions of rAAV-Mkp-1 produced no effect on the locomotor activity. Cleveland was used, and informed written consent was obtained from the next-of-kin for all subjects. Blood and urine samples from all subjects were examined by the coroner's office for psychotropic medications and substances of abuse. Two depressed subjects were co-morbid for Parkinson's disease and another depressed subject had suffered a stroke. There was no evidence of a neurological disorder in any of the other subjects.
Retrospective, informant-based psychiatric assessments were performed for all control and depressed subjects (Supplementary Tables 1-3 The deaths of 20 of the 28 depressed subjects were ruled to be suicide by the coroner.
Of the subjects with depression, 12 had a prescription for an antidepressant drug filled in the last month of life, however only sertraline was detected postmortem in one depressed subject (Supplementary Table 2 ). The control subjects, consisting of 12 women and 13 men, never met criteria for an Axis I disorder at any time in their lives and were closely matched with the depressed subjects. For the microarray analysis and real-time PCR (qPCR), dentate gyrus (DG) and CA1 samples from fifteen pairs of subjects were matched for age (DG: ± 5.1 yr, CA1: ± 4.9 yr), gender, tissue pH, or postmortem interval (Supplementary Tables 1 and 2 ). There was an overlap in the brain pairs used for each region, although there were some differences due to availability of tissue samples. For in situ hybridization, a separate cohort of seven pairs of subjects was matched for age, gender, tissue pH and postmortem interval (Supplementary Table   3 ).
The hippocampal formation was dissected from the right temporal lobe at autopsy, frozen in dry ice-cooled isopentane, and stored at -80 °C. Tissue samples from age matched pairs of control and depressive subjects were coded throughout all histological procedures so that laboratory personnel were not aware of the psychiatric diagnoses assigned to the samples. Coded blocks of tissue from both cohorts were sectioned in an alternating manner to avoid a possible difference in histological treatment of tissue. For the microarray and qPCR studies, frozen tissues were sectioned on a cryostat at 60 µm in thickness. An average of 15 punches (2 mm in diameter, weighing a total of ~ 30 mg per region per subject) was collected from the granule cell layer of the dentate gyrus and the CA1 pyramidal cell layers from between 6 and 27 sections, depending on the profile size of the hippocampus. For in situ hybridization, three to four frozen sections were collected at 20 µm in thickness.
Microarray Analysis. Total RNA from the dentate gyrus granule and CA1 pyramidal cell layer punches was extracted using RNAqueous kit (Ambion, Austin, TX), followed . Following the post-hybridization washes, slides were scanned using a GenePix scanner (Axon Instruments, Union City, CA). Microarray image analysis was performed using GenePix Pro 6.0 (Axon Instruments) software.
Data from all 30 two-channel arrays were analyzed using R/Bioconductor. First, probes with more than three missing values out of 30 (10%) were dropped. Data were normalized using linear-Log normalization to stabilize the variance of low expressing genes, and then spatial plus intensity based LOWESS to remove spatial and intensity related biases, using the MAANOVA library. Array number eight from dentate gyrus set was dropped from further analysis because of a poorly conditioned MA plot. The resulting data matrix was then fit using a linear mixed effects model with array as a random effect and depression status and whether the subject had taken an antidepressant in the last month as fixed effects, followed by 1,000 permutation tests using a high performance computing cluster. P values were then adjusted to control false discovery rate (FDR) at 0.05 using the Q-value package. P values were calculated using distributions generated using permutation methods and standard error estimates were therefore not used in the P value calculations.
Quantitative Real-Time PCR (qPCR). Total RNA (500 ng) extracted from human hippocampal tissue was reverse-transcribed into cDNA in a 20 L reactions using oligodT primers (Genisphere, Hatfield, PA). qPCR was performed utilizing a hot-start SYBR CUS is a rodent model of depression where animals are exposed to sequence of mild and unpredictable stressors designed to prevent habituation 7 . For rat CUS animals were subjected to the sequence of 12 different stressors (two per day for 35 consecutive days) as previously described 8, 9 (see Supplementary For the sucrose preference test (SPT) rats were first exposed to palatable 1% or 2% sucrose solution (Sigma, St Louis, MO) for 48 h on day 33 of CUS. On day 35, SPT was conducted as animals were initially deprived of water for 4 h and then exposed for 1 h to two identical bottles filled with either sucrose solution or water. Total consumption of each fluid was measured and the sucrose preference was defined as the ratio of the volume of sucrose versus water consumed during the 1 h test 8, 9 .
Sucrose consumption was used for mice because of difficulty achieving preference in this species. Mice were habituated to 1% sucrose solution (Sigma) for 48 h prior to testing days 0, 17 and 30. Following overnight fluid deprivation, animals were exposed to sucrose solution for 1 h and the total volume consumed was recorded. Results are expressed in milliliters of sucrose consumed during a 1 h test period. The open field test and elevated plus maze were conducted as previously 
